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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a navigation 
system for searching for an optimum route with consid- 
ering weather information. 

BACKGROUND ART 



[0002] A navigation system is a device for search- 
ing for a route satisfying a search condition and for dis- 
playing the route on a map. As the search condition, 
there is such a condition as searching for the shortest 
route in distance or in time from the current position to 
the destination. 

[0003] When the retrieved route is under bad 
weather, it will impose heavy strain on a driver. To 
remove the strain of the driver as much as possible, 
Japanese patent application laid-open No. 8- 
210865/1996 discloses a technique for searching for a 
route in a better weather condition with considering 
weather information. 

[0004] Although the conventional navigation system 
with the foregoing configuration can inform the driver of 
_the_routeJn.the_better_ weather, condition, JLdpesjnpt. 
search for the route with considering vehicle information 
on the vehicle itself. Accordingly, it is not unlikely that 
the route in the better weather condition is impassable 
to the vehicle, which presents a problem of possibly 
informing the driver of an impassable route. 
[0005] The present invention is implemented to 
solve the foregoing problem. Therefore, it is an object of 
the present invention to provide a navigation system 
capable of informing a driver of a route positively pass- 
able to the vehicle. 



even though the route satisfies a search condition. 
[0011] This offers an advantage of being able to 
inform the driver of a detour if the route satisfying the 
search condition is under a snow chain warning or the 

5 like because of a snowfall on the route. 

[0012] The navigation system according to the 
present invention may search for the route with consid- 
ering a time period taken to mount snow chains on tires 
if the vehicle carries the snow chains, but is not yet 

w equipped with the snow chains, when the route includes 
a road under snow chain warning. 
[0013] This offers an advantage of being able to 
improve the accuracy of the route searching when the 
search for a shortest time route is set as the search con- 

15 dition because the accuracy of estimated arrival time is 
improved. 

[0014] The navigation system according to the 
present invention may make a presentation, when the 
route searching mean retrieves another route, that the 
20 another route is a roundabout route. 

[0015] This offers an advantage of being able to 
make the driver recognize that the retrieved route is a 
roundabout route. 

[0016] The navigation system according to the 
25 present invention may provide, when the route retrieved 
byjhej-oute searching meanjncludes a/oadunder reg-_ 



DISCLOSURE OF THE INVENTION 

[0006] A navigation system according to the 
present invention searches for a route from a present 
position to a destination with taking account of the 
weather information collected by information collecting 
means and the vehicle information input by information 
input means. 

[0007] This offers an advantage of being able to 
inform a driver of a route positively passable to the vehi- 
cle. 

[0008] The navigation system according the 
present invention may collect regulation information on 
a road besides the weather information, and search for 
the route with considering the regulation information. 
[0009] This offers an advantage of being able to 
inform the driver of a route more positively passable to 
the vehicle. 

[0010] The navigation system according to the 
present invention may search for another route if the 
retrieved route is probably impassable to the vehicle 



ulation, regulation information about the road. 
[0017] This offers an advantage of being able to 
make the driver recognize that he or she will meet a 
30 snow chain warning or the like when taking the retrieved 
route. 

[0018] The navigation system according to the 
present invention may put weather marks on pass 
points on the route retrieved by the route searching 
35 mean by referring to weather information collected by 
the information collecting means. 
[0019] This offers an advantage of being able to 
inform the driver of the weather condition of the 
retrieved route. 

40 [0020] The navigation system according to the 
present invention may estimate passing time at the pass 
points, and put the weather marks at the passing time. 
[0021] This offers an advantage of being able to 
inform the drier of the weather condition at the passing. 

45 [0022] The navigation system according to the 
present invention may make a decision as to whether 
maintenance of the vehicle is necessary or not from the 
vehicle information input by the information input 
means, or from information collected by a sensor 

so mounted on the vehicle, and exhibit information indicat- 
ing need of the maintenance when it is necessary. 
[0023] This offers an advantage of being able to 
make the driver recognize that the maintenance of the 
vehicle is needed. 

55 [0024] The navigation system according to the 
present invention may exhibit, when the route retrieved 
by the route searching mean includes a toll road, a toll 
on the vehicle by referring to the vehicle information 
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input by the information input means. 

[0025] This offers an advantage of being able to 

inform the driver of the toll. 

[0026] The navigation system according to the 
present invention may refer to the vehicle information 
input by the information input means when exhibiting 
the route retrieved by the route searching mean, make a 
decision as to whether a parking lot at the destination is 
available for the vehicle, and halt informing the parking 
lot when the parking lot is unavailable for the vehicle. 
[0027] This offers an advantage of being able to 
prevent the vehicle from going to unavailable parking 
lot. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0028] 

Fig. 1 is a block diagram showing a configuration of 
an embodiment 1 of a navigation system in accord- 
ance with the present invention; 
Fig. 2 is a screen diagram illustrating a screen on 
which a query is displayed; 

Fig. 3 is a diagram illustrating a retrieval unit of 
weather information; 

Fig. 4 is a screen diagram illustrating a screen on 

which a retrieved route is displayed as a rounda- 
bout route; 

Fig. 5 is a screen diagram illustrating a screen 
exhibiting that the retrieved route is difficult to pass 
through; 

Fig. 6 is a screen diagram illustrating a screen 
exhibiting that the retrieved route includes a road 
under regulation; and 

Fig. 7 is a screen diagram illustrating a screen dis- 
playing route information with marks indicating 
weather at points passed by. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0029] The best mode of the present invention will 
now be described with reference to the accompanying 
drawings to explain the present invention in more detail. 

EMBODIMENT 1 

[0030] Fig. 1 is a block diagram showing a configu- 
ration of an embodiment 1 of a navigation system in 
accordance with the present invention. In this figure, the 
reference numeral 1 designates a receiving antenna 
(information collecting means) for receiving from a GPS 
(Global Positioning System) not only position informa- 
tion indicating a current location of the vehicle, but also 
weather information and regulation information on 
roads; 2 designates an information collecting section 
(information collecting means) for collecting the position 
information, weather information and regulation infor- 
mation received by the receiving antenna 1; 3 desig- 
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nates an operating section (information input means) for 
inputting a destination and vehicle information on the 
vehicle itself; 4 designates a database for storing map 
information, road information and the like; 5 designates 

5 a route searching section (route searching mean) for 
searching for a route from the current position to the 
destination with considering the position information, 
weather information, regulation information and vehicle 
information; and 6 designates a display section (presen- 

70 tation mean) for displaying the route retrieved by the 
route searching section 5. 

[0031] Next, the operation will be described. 
[0032] To make a search for the route to the desti- 
nation in the present embodiment 1 of the navigation 
15 system, it is necessary for a driver or passenger (called 
"driver or the like" from now on) to manipulate the oper- 
ating section 3 to input the vehicle information on the 
vehicle itself. 

[0033] More specifically, when the driver or the like 
20 selects an initial setting mode for inputting the vehicle 
information, the display section 6 displays a query as 
illustrated in Fig. 2, to which a user is expected to reply 
with "Yes" or "No" to input the vehicle information. The 
vehicle information is stored in a memory in the data 
25 base 4 or in the route searching section 5. 

[0034] Thejfollowing. queries are-made,_for-exam- 

ple. 

1 . A query as to whether the vehicle is a 4WD (four- 
30 wheel drive) vehicle. 

2. A query as to whether the vehicle is a converti- 
ble. 

3. A query as to whether the vehicle is mounted 
with studless tires. 

35 4. A query as to whether the vehicle is equipped 
with snow chains. 

5. A query as to whether the vehicle carries snow 
chains. 

40 [0035] Once the driver or the like inputs the vehicle 
information in this way, the route searching processing 
becomes possible. When the driver or the like inputs the 
destination by manipulating the operating section 3, the 
route searching processing is started. 

45 [0036] More specifically, the information collecting 
section 2 collects, besides the position information 
received from the GPS by the receiving antenna 1 to 
indicate the current position of the vehicle, the weather 
information (including the weather at present, and 

so weather forecast after a few minutes to a few hours), 
and regulation information (such as snow chain warn- 
ing, speed limit and landslide warning). 
[0037] Here, the weather information and regulation 
information can be obtained via FM multiplexed data 

55 broadcasting, VICS (Vehicle Information and Communi- 
cation System; level 1 text information) or Internet. The 
weather information can be received on a mesh by 
mesh basis formed by dividing an area into squares of a 
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few kilometer long as shown in Fig. 3. The regulation 
information can be received at every road link interval. 
[0038] Once the information collecting section 2 
collects the position information indicating the current 
position of the vehicle, the route searching section 5 
starts searching for a route from the current position to 
the destination in accordance with the route search con- 
dition. 

[0039] When the route search condition is to search 
for the shortest distance route from the present position 
to the destination (which is usually set by manipulating 
the operating section 3), the shortest distance route is 
searched for. On the other hand, when the route search 
condition is to search for the shortest time route, it is 
searched for (in which case, the search is carried out 
without taking account of the weather information or 
regulation information) 

[0040] However, even when the route satisfying the 
search condition is found, if it is covered with snow on 
the way, the route will be impassable to the vehicle 
unless it is a 4WD or equipped with snow chains. 
[0041] Thus, considering the weather information 
and regulation information about the route, the route 
searching section 5 makes a decision on the practicabil- 
ity of the route, and if it is considered to be impassable, 
— a-new-search-for-another-route (detour)-is-carried out- 
again. 

[0042] More specifically, if the route searching sec- 
tion 5 finds that the retrieved route includes a section 
under regulation as a result of referring to the regulation 
information, it compares the regulation with its vehicle 
information, and makes a decision on the practicability. 
For example, when the snow chain warning is issued, 
and the vehicle is equipped or carrying the snow chains, 
it makes a decision that the route is passable. Even if 
the vehicle is not equipped with the snow chains, when 
it is a 4WD vehicle, the route searching section 5 also 
makes a decision that the route is passable. 
[0043] Even if the snow chain warning is not issued, 
but if a decision is made from the weather information 
that there is or will be a snowfall, the route searching 
section 5 compares the snowfall with the vehicle infor- 
mation to make a decision on the practicability . In this 
case, even if the vehicle is not a 4WD vehicle or 
equipped with the snow chains, the route searching 
section 5 can decide that the route is passable if the 
snowfall is light. In contrast, even if the snowfall is light, 
it makes a decision that the route is impassable when 
the road is expected to be icy because of cold weather, 
or slippery because of the large inclination of the road 
(the inclination information is included in the road infor- 
mation from the database 4). 

[0044] The route searching section 5 continues 
searching for the passable route until it is retrieved, dis- 
plays the route on the display section 6, and completes 
the processing (the route can be informed by means of 
voice). 

[0045] As described above, the present embodi- 



ment 1 is configured such that it searches for the route 
from the present position to the destination with taking 
account of the weather information and regulation infor- 
mation collected by the information collecting section 2 
5 and the vehicle information collected by the operating 
section 3. This offers an advantage of being able to 
inform the driver of the route positively passable to the 
vehicle. 

io EMBODIMENT 2 



[0046] Although the foregoing embodiment 1 con- 
siders the impassability because of the snowfall, the 
present invention is not limited to this. For example, 
when the vehicle is a convertible, and a decision is 
made from the weather information that there is or will 
be a rainfall, it can inform the driver of another detour. 
Alternatively, it can provide the driver or the like with a 
message to prompt him or her to place the top on the 
vehicle (the message can be provided by means of dis- 
play or voice). 

[0047] If the road information suggest a rainfall, and 
the road is expected to be muddy because it is unpaved, 
another detour may be exhibited. 



15 



20 



25 



-EMBODIMENTS 



[0048] Although the foregoing embodiment 1 
makes a decision, when the snow chain warning is 

30 issued, that the route is passable when the vehicle car- 
ries the snow chains, it can search for the route with tak- 
ing account of a time period taken to mount the snow 
chains on tires when they are not yet mounted. 
[0049] This will improve the accuracy of estimating 

35 the arrival time at the destination, offering an advantage 
of being able to improve the accuracy of the route 
search when the shortest time route is set as the search 
condition. 

40 EMBODIMENT 4 

[0050] The foregoing embodiment 1 continues the 
route search until a passable route is found, and dis- 
plays it on the display section 6 when it is retrieved. 
45 When the route retrieved by the route searching section 
5 is a detour, the display section 6 may display it with a 
message indicating that the route is a roundabout route 
as shown in Fig. 4 (voice can be used instead of the dis- 
play). 

so [0051] In this case, the route searching section 5, 
which constitutes a route description means, operates 
to display the roundabout route when the driver or the 
like selects "Yes" on the operating section 3. In contrast, 
when he or she selects "No", the route searching sec- 

55 tion 5 operates to display the route retrieved before the 
roundabout route (the route considered to be impassa- 
ble, for example) as shown in Fig. 5 (with a message 
indicating that the route is probably impassable, and 
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when "Yes" is selected on the screen as shown in Fig. 5, 
the route is displayed). 

[0052] The present embodiment 4 offers an advan- 
tage of being able to make the driver or the like recog- 
nize that the retrieved route is the roundabout route. 

EMBODIMENT 5 

[0053] Although the foregoing embodiment 1 con- 
tinues the route search until a passable route is found, 
and displays it on the display section 6 when it is 
retrieved, if the route searched by the route searching 
section 5 includes a road under regulation, the display 
section 6 can display the regulation information about 
the road as shown in Fig. 6 (regulation information may 
be output in voice). 

[0054] In this case, the route searching section 5, 
which constitutes a route description means, operates 
to display the route including the road under regulation 
when the driver or the like selects "Yes" on the operating 
section 3. In contrast, when he or she selects "No", it 
searches for another route. 

[0055] This offers an advantage of being able to 
make the driver or the like recognize that he or she will 
meet the snow chain warning when taking the retrieved 
__route. 

EMBODIMENT 6 

[0056] Although the foregoing embodiment 1 con- 
tinues the route search until a passable route is found, 
and displays it on the display section 6 when it is 
retrieved, the route searching section 5 may constitute a 
marking means for putting weather marks to pass points 
on the route (see,- Fig. 7). The weather of the pass 
points can be informed by means of voice. 
[0057] This offers an advantage of being able to 
inform the driver or the like of the weather condition of 
the retrieved route. 

[0058] The current weather marks can be replaced 
by expected weather marks obtained by estimating the 
time of passing the points and by referring to the 
weather forecast at the time. 

[0059] This offers an advantage of being able to 
inform the driver or the like of the weather condition at 
the passing. 

EMBODIMENT 7 

[0060] Although the equipping condition of the 
snow chains or the like is input as the vehicle informa- 
tion in the foregoing embodiment 1 , the vehicle informa- 
tion about the maintenance condition of the vehicle 
(such as the air pressure of tires, wear in the tires) may 
be input in order to make a decision as to whether the 
maintenance of the vehicle is required or not from the 
vehicle information or from the information of a sensor 
mounted on the vehicle (such as the remaining quantity 



of the oil or washer liquid, information indicating con- 
tamination of the oil). If a decision is made that the 
maintenance of the vehicle is necessary, the decision 
result can be displayed on the display section 6 (the 
5 information can be provided in voice). In this case, the 
route searching section 5 constitute a maintenance 
information means. 

[0061] The maintenance of the vehicle is required 
when the air pressure of the tires is low, or the remain- 

10 ing quantity of the oil is small. 

[0062] In connection with the information on the dis- 
play section 6, a message can also be displayed for 
prompting the driver or the like to search for the route to 
a gas station or tire shop, or the search for this route can 

15 be carried out automatically. 

[0063] The present embodiment 7 offers an advan- 
tage of being able to make the driver or the like recog- 
nize the need for maintenance. 

20 EMBODIMENT 8 



25 



30 



35 



[0064] Although the foregoing embodiment 1 exhib- 
its the retrieved route, when the retrieved route includes 
a toll road, it is possible for the display section 6 to dis- 
play the toll on the vehicle by referring to the vehicle 
information input via the operating section 3 (the toll can 
be informed by means of voice). Although the toll is 
stored in the database 4, since the toll system differs 
depending on the type of the vehicle such as an ordi- 
nary car or light car, the toll is exhibited for the vehicle. 
[0065] In this case, the route searching section 5 
constitutes a toll information means. 
[0066] This offers an advantage of being able to 
inform the driver or the like of the toll. 

EMBODIMENT 9 



[0067] In the foregoing embodiment 1, the route is 
exhibited from the present position to the destination, 
40 and when there is a parking lot in the destination, it is 
usually marked on the map. 

[0068] However, there are cases where the parking 
lot is unavailable for the vehicle because of its height. If 
the parking lot is marked on the map in such a case, a 
45 problem arises that the vehicle goes to the parking lot 
although it cannot use it. 

[0069] In view of this, the present embodiment 9 
refers to the vehicle information when exhibiting the 
route retrieved by the route searching section 5, makes 
so a decision as to whether the parking lot at the destina- 
tion is available for the vehicle or not (the information on 
the parking lot is stored in the database 4). and prevents 
the parking lot from being marked on the map if it is una- 
vailable. 

55 [0070] This offers an advantage of being able to 
prevent the vehicle from going to the unavailable park- 
ing lot. 
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INDUSTRIAL APPLICABILITY 



[0071] As described above, the navigation system 
in accordance with the present invention is suitable not 
only for retrieving the route with the shortest distance or 
the like in exhibiting the optimum route, but also for 
retrieving the route positively passable to the vehicle. 

Claims 

1 . A navigation system comprising: 

information collecting means for collecting 
weather information; 

information input means for inputting vehicle 
information on the vehicle itself; 
route searching mean for searching for a route 
from a present position to a destination with 
taking account of the weather information col- 
lected by said information collecting means 
and the vehicle information input by said infor- 
mation input means; and 
presentation mean for providing the route 
retrieved by said route searching mean. 

__2. The navigation^ system _ according _to_ claim _1 , 



w 



comprising marking means for putting weather 
marks on pass points on the route retrieved by said 
route searching mean by referring to weather infor- 
mation collected by said information collecting 
means. 

8. The navigation system according to claim 7, 
wherein said marking means estimates passing 
time at the pass points, and puts the weather marks 
at the passing time. 



9. The navigation system according to claim 3, further 
comprising maintenance information means for 
making a decision as to whether maintenance of 

15 the vehicle is necessary or not from the vehicle 

information input by said information input means, 
or from information collected by a sensor mounted 
on the vehicle, and exhibits information indicating 
need of the maintenance when it is necessary. 

20 

10. The navigation system according to claim 3, further 
comprising toll information means for exhibiting, 
when the route retrieved by said route searching 
mean includes a toll road, a toll on the vehicle by 

25 referring to the vehicle information input by said 
information input means. 



wherein said information collecting means collects 
regulation information on a road besides the 11. 
weather information, and said route searching 
mean searches for the route with considering the . 30 
regulation information. 

The navigation system according to claim 2, 
wherein said route searching mean searches for 
another route if the retrieved route is probably 35 
impassable to the vehicle even though the route 
satisfies a search condition. 



The navigation system according to claim 3, 
wherein said presentation mean refers to the vehi- 
cle information input by said information input 
means when exhibiting the route retrieved by said 
route searching mean, makes a decision as to 
whether a parking lot at the destination is available 
for the vehicle, and halts informing the parking lot 
when the parking lot is unavailable for the vehicle. 



4. The navigation system according to claim 2, 
wherein said route searching mean searches for 40 
the route with considering a time period taken to 
mount snow chains on tires if the vehicle carries the 
snow chains, but is not yet equipped with the snow 
chains, when the route includes a road under snow 
chain warning. *s 

5. The navigation system according to claim 3, further 
comprising route description means for indicating, 
when said route searching mean retrieves another 
route, that the another route is a roundabout route, so 



6. The navigation system according to claim 3, further 
comprising route description means for exhibiting, 
when the route retrieved by said route searching 
mean includes a road under regulation, regulation 55 
information about the road. 

7. The navigation system according to claim 3, further 
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